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ABSTRACT
Background: Culturally and linguistically diverse children often produce linguistic features that
may mask or mimic characteristics of language impairment (LI) (Gutierrez-Clellen & SimonCereijido, 2009). Language screening instruments are time efficient tools used by Speech
Language Pathologists (SLPs) to distinguish children who may need additional language
assessment (Guiberson & Rodriguez, 2010). A previous survey conducted in the El Paso, TX
region determined that only 30% of SLPs felt that screenings instruments, for English-Spanish
bilingual children, produced accurate results (Cutis, Summers, Smith, & Stubbemann, 2016).
Additionally, the study found that SLPs often used non standardized screening tools due to the
lack of valid screening instruments for bilingual children. Purpose: This study investigated the
diagnostic accuracy (specificity and sensitivity) of a bilingual language screening instrument, the
Bilingual English Spanish Oral Screener (BESOS), in accurately identifying preschool-aged
children at risk of LI. Methods: Forty-two children, aged 3-6 years, participated in this study.
Participants were grouped by age: 3-4 year olds and 5-6 year olds. Participants were
administered the BESOS and an in-depth language assessment using gold standard measures:
The Preschool Language Scales- Fifth Edition (PLS-5), Language Sample Analysis (LSA) and
ITALK. Sensitivity and specificity of the BESOS were determined. Results: The BESOS
demonstrated overall good sensitivity (85.7%) and specificity (80%). The BESOS demonstrated
sensitivity of 85.71% and specificity of 71.43% within 3-4 year old group and specificity of
92.86% within the 5-6 year old group. Conclusion: This study has expanded research in the area
of linguistically and culturally appropriate screening instruments. Specifically, our research
determined that the BESOS holds promise in identifying risk of LI within preschool-aged
children from the El Paso, TX region. Further considerations for the BESOS will be discussed.
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CHAPTER 1: LITERATURE REVIEW
1.1 Introduction
A language screening instrument is a time efficient and cost effective measure used by
Speech Language Pathologists (SLPs) to differentiate between children who would benefit from
a comprehensive language assessment, and those who have age appropriate language skills
(Guiberson & Rodriguez, 2010). Identifying the risk of language impairment (LI) at a young age
may mitigate future language difficulties, as children with LI are at increased risk of facing
educational underachievement (Fricke, Bowyer‐Crane, Haley, Hulme & Snowling, 2013). Thus,
language screening should occur between the ages of 3 to 5, as language skills in early school
years provide a foundation for the trajectory of language development (Guiberson & Rodriguez,
2010). However, the assessment of language skills is difficult in multilingual populations. This
paper will review challenges in identifying risk for LI within pre-school aged children, available
bilingual screening instruments, current screening practices within a bilingual border community
and the diagnostic accuracy of The Bilingual English Spanish Oral Screener (BESOS; Peña,
Bedore, Iglesias, Gutiérrez-Clellen, & Goldstein, in preparation).
1.2 Challenges with Screening Instruments
The current literature suggests that language development is directly correlated to
language experience in bilingual children (Pena, Gillam, Bedore, & Bohman, 2011).
Subsequently, the linguistic variations present in the bilingual population increase the difficulty
in accurately identifying potential risk for LI. This is due to varying levels of proficiency and
language experience distributed between a bilinguals’ first (L1) and second language (L2). Most
children in the U.S. experience varying levels of input and acquisition of L2, increasing the
presence of mixed dominance patterns (Bedore et al., 2012). A child’s language dominance is
attributed to the amount of input/output in each language (Core, Hoff, Rumiche & Senor, 2013),
1

a child who demonstrates mixed dominance, that is a child who’s strengths differ by domain or
language, can increase the difficulty of accurately identifying risk for LI if both languages are
not evaluated. Additionally, the linguistic and cultural differences that bilingual children possess
may mask or mimic characteristics of certain language disorders (Bedore & Leaonard, 1998;
Gutierrez-Clellen & Simon-Cereijido, 2009). A study by Bedore and Leonard (1998), reported
that finite verbs were most problematic for monolingual English speakers with LI. Moreover, in
a study by Gutierrez-Clellen and Simon-Cereijido (2009) typically developing bilingual
(English-Spanish) children also presented with significant difficulties in finite verb use, as only
75% were reported to meet a verb composite score of 80%. In the same study, Spanish dominant
children (limited proficiency in English) were found to have a mean score of 62% correct finite
verb use (Gutierrez-Clellen & Simon-Cereijido, 2009). These studies support that English
language learners (ELLs) have language patterns similar to both monolingual English children
with LI and typically developing bilinguals; validating the need to assess a bilingual in both
languages.
1.3 Misidentification
The overwhelming misidentification of LI in bilingual children continues to be a critical
issue, as children from ethnic minority groups are overrepresented in SLP caseloads (Dockrell &
Marshall, 2015). As children enter the educational system, language policies may promote the
use of English and reduce the use of their native language. The rapid changes in their language
input and use may further confound the difficulty of accurately identifying LI (Brebner,
Chandler-Yeo, Goh, Kam & Yeo, 2015). At the preschool and kindergarten level, professionals
may under-refer ELLs because their difficulties are often considered to be associated with the
acquisition of English (Lugo-Neris, Pena, Bedore & Gillam, 2015). According to Gillam, Pena,
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Bedore, Bohman and Mendez-Perez (2013), evaluators generally wait about a year to determine
whether a child is developing their L2 at typical trajectory. Children who do not have LI are
suggested to develop their L2 at a positive trajectory given the appropriate support, while
children with LI are unlikely to benefit from the same language models. Though this ―wait and
watch‖ approach (Gillam et al., 2013) may benefit some children, it may impede early
intervention for those who need it. To reduce the number of children who go unidentified
without intervention, a valid language screening instrument for pre-school aged children is
needed in order to effectively support language development.
The challenges reviewed above are fueled by additional factors that make identification
of risk difficult, including the shortage of bilingual English- Spanish SLPs and early
interventionists who feel they are competent in the evaluation of bilingual children (Guiberson &
Rodriguez, 2014). Also, professionals may lack the tools to accurately distinguish between a
language/cultural difference and a language disorder, resulting in mistaken referrals (Hardin,
Mereoiu, Hung & Roach-Scott, 2009; Guiberson & Rodriguez, 2009). Consequentially, underidentifying children who are at risk for LI will lead to a delay in diagnosis and intervention. If a
child continues to be misidentified, they may never receive the services needed to support their
language development. On the other hand, over-identification leads to over-referral of children
for in depth assessment, subsequently further straining already limited resources (Allen & Bliss,
1987).
Accurately determining the risk of LI requires screening tools to be psychometrically
sound for the linguistic background of the individual. The heterogeneity in language proficiency
among bilingual children makes it inappropriate to assess language skills using norms derived
from monolingual children (Gathercole, Thomas, Roberts, Hughes, & Hughes, 2013).
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Unfortunately, there is a lack of culturally and linguistically appropriate screening measures for
English-Spanish bilingual preschoolers (Curtis, Summers, Smith & Stubbemann, 2016;
Gutierrez-Clellen & Simon-Cereijido, 2009). The lack of professional confidence, along with the
shortage of feasible, cost-effective and valid screening tools has made it difficult to properly
serve the bilingual population.
1.4 Diagnostic Accuracy
To minimize over and under-identification of LI, it’s crucial to consider an assessment’s
diagnostic validity (Allen & Bliss, 1987), that is acceptable sensitivity and specificity to
effectively differentiate between risk of LI and typically developing language skills. Sensitivity
refers to the instruments ability to classify children in the at-risk range when they truly have LI,
while specificity speaks to the measures ability to identify children with typically developing
skills as not at risk. According to Lugo-Neris et al. (2015), there are two ways to determine
validity: predictively or concurrently. Predictive accuracy predicts the child’s outcome over a
long period of time. The predictive value of a measure will detect whether the child may
continue to be at risk of impairment at a later age. Unfortunately, this is difficult to establish and
few measures report on predictive accuracy (Lugo-Neris et al., 2015). Concurrent validity
compares the scores derived from the screening instrument to those of a gold standard
assessment; that is an established language measure with acceptable psychometrics that can
identify whether a child truly has LI (Lugo-Neris et al., 2015).
The available literature suggests that diagnostic tools should have 80% specificity and
sensitivity to be considered adequate and 90% for optimal accuracy (Plante & Vance, 1994).
Screening measures are meant for detecting a risk rather than diagnosing a disorder, thus the
accepted level of specificity may be as low as 70%- 80% (Lugo-Neris et al., 2015). Though there
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is not a single gold-standard measure for diagnosing LI in bilingual children (Dollaghan &
Horner, 2011), literature suggests the use of a variety of reference standards, such as: parent and
teacher report, observation, a battery of standardized tests, or a combination of the above (LugoNeris et al., 2015).
1.5 Screening Practices in a Border Community
To determine the language screening instruments currently being used in a border
community, a study conducted by Curtis, Summers, Smith and Stubbemann (2016) evaluated the
screening procedures utilized to identify English-Spanish bilingual children at risk of LI in the El
Paso, Texas region. The study also focused on whether SLPs perceived the available screening
tools to effectively identify bilingual children at risk for LI. A survey was distributed to
practicing SLPs who were members of the Texas Speech- Language- Hearing Association
(TSHA) and El Paso Speech- Language- Hearing Association (EPSHA) in the El Paso region.
Seventy-seven percent of surveyed SLPs indicated that they worked with bilingual children. That
77% was analyzed further, resulting in the following statistics. Thirty-six percent stated to not
use formal language screening measures. As indicated by the survey results, the overwhelming
reason for not screening was ―the lack of appropriate screening tools‖ (Curtis, Summers, Smith
and Stubbemann, 2016). Furthermore, 54% reported to heavily rely on unstandardized methods,
such as observations and checklists. Additionally, only 30% stated that the available screening
instruments provided accurate results and 90% felt that the screening instruments they used were
not appropriate screening methods for bilingual children.
According to the U.S. Census Bureau (2014), 70% of the El Paso population speaks
Spanish as a home language. Moreover, the school population of ELLs has increased by more
than half a million in the last decade, with Spanish being the most common first language (Lugo-
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Neris et al., 2015). The above study along with statistics supporting the increase of bilingual
children, suggest the need for effective screening tools for linguistically diverse populations.
Specifically, survey results highlight the need for screening measures that are valid and reliable
to improve the efficacy of clinical practice in the El Paso, Texas region.
1.6 Bilingual Language Screening Instrumentation
1.6.1 Parent-Teacher Observations and Questionnaires. As previously stated, when
screening bilingual children for LI, clinicians should account for differences in exposure and use
in each language, as research supports that bilingual children with LI have difficulty in both L1
and L2 (Gathercole et al., 2013). Furthermore, we must bridge the gap between linguistic
contexts: home and school. Therefore, parent/ teacher involvement in the assessment process is
especially important in screening bilingual children for LI as these measures may offer a
comprehensive report about the child’s language skills in the home, such as: vocabulary,
sentence length, grammaticality, and comprehension in L1 and L2 (Guiberson & Rodriguez,
2010). This can be accomplished through parent and teacher participation in the completion of
surveys or questionnaires. Literature supports the use of parent-teacher reports for screening
procedures, as studies have determined strong concurrent validity of such measures with direct
assessment of language skills, as well as prediction of future development (Guiberson &
Rodriguez, 2010). A study conducted by Bedore, Pena, Joynera and Macken (2010), assessed the
validity of parent-teacher reports in determining language ability and proficiency in bilingual
(English and Spanish) pre-kinder and kindergarten children. The results indicated parents and
teachers to be reliable sources of their children’s language ability and proficiency. However,
teacher ratings were more accurate in depicting morphosyntax skills, while parent ratings
correlated stronger with broader language performance, such as semantics. This indicates that
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teachers and parents may attend to different aspects of language performance; this further
validates the need to value their input regarding language proficiency and status as it can aid
clinical decision making.
1.6.2 Language Sample Analysis. Language sample analysis (LSA) is an essential tool
for assessing a child’s expressive language. LSA offers an intricate examination of clinical
markers that determine strengths and weaknesses of language (Eisenberg & Guo, 2013). General
language performance measures, such as mean length of utterance (MLU) and number of
different words (NDW) provide information on a child’s linguistic ability for the diagnosis of
language impairment. Percent grammatical utterance (PGU) measures grammaticality, which is a
core area of deficit in children with language impairment (Bedore & Leonard, 1998). Eisenberg
and Guo (2013), suggest that measures of grammaticality can discriminate between children with
LI and children with typically developing skills, as it captures a wider range of ungrammatical
productions that may be excluded from other language performance measures. Guo and
Schneider (2016), also argue that broad language measures, such as PGU, are sensitive to
language status and age. Additionally, Eisenberg and Guo (2013) determined that PGU
differentiated 3-year old children with and without LI with 100% sensitivity and 88% specificity.
Furthermore, a cutoff score of 58% PGU showed good sensitivity (>90), and 88% specificity for
diagnosing LI. Though LSA provides valuable insight, it is generally a time consuming process.
For this reason, practicing clinicians often choose not to use them.
Thus, a study by Eisenberg and Guo (2015), questioned whether the use of a shortfeasible sample would yield comparable PGU scores to that of a longer sample. Forty, 3 yearold children with varying language abilities were included in this study. The authors elicited a
language sample with a set of 15 pictures; they then divided these into two sets of 7. Pass- fail
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decisions were made for each 7 picture set and the 15 picture set based on PGU cut off score of
58.23%. As determined by the study, a short language sample elicited with 7 pictures yields PGU
scores comparable to that of a longer sample elicited with 15 pictures for 3 year-olds.
1.6.3 BESOS. The Bilingual English Spanish Oral Screener (BESOS; Peña et al., in
preparation) was developed by a team of researchers whose aim was to create a language
screening instrument suitable for Spanish-English bilingual children living in the U.S. The
norming sample is comprised of bilingual children from the U.S. with varying exposure and use
of English and Spanish. The BESOS was derived from the most discriminating items on from the
Bilingual English Spanish Assessment (BESA; Pena, Gutierrez-Clellen, Iglesias, Goldstein &
Bedore, 2014) (Lugo-Neris et al., 2015), and consists of 4 subtests: morphosyntax and semantics
in English and in Spanish for two age groups (4 and 5 year-olds). The semantics subtest
measures vocabulary knowledge, while morphosyntax measures grammaticality which is an area
of difficulty for children with LI. Each subtest is individually administered. The semantics
subsection allows for conceptual scoring; correct responses in either English or Spanish are
valid. Lugo-Neris et al. (2015), suggests the use of conceptual scoring, as it considers a
bilingual’s knowledge across both languages, subsequently any gaps in a bilinguals’ lexicon can
be compensated by code switching, without penalization.
Though the BESOS is not yet commercially available, Lugo-Neris et al. (2015)
researched the predictive accuracy of the experimental version of the BESOS in identifying LI in
a group of first grade students who were administered the screener before entering kindergarten.
The results determined that a combination of morphosyntax and semantics scores in their best
language resulted in predictive specificity of 71.4% and predictive sensitivity of 95.2% (LugoNeris et al., 2015). By accounting for the best score in each subtest, the authors increased their
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ability to measure the participants’ true skills and account for varying exposure to English and
Spanish.
Due to the appropriateness of the BESOS norming sample for the El Paso border
community; its diagnostic accuracy will be explored in this research study.
1.7 Current Study
As previously stated, early identification of LI can greatly improve language trajectory
(Guiberson & Rodriguez, 2010). Therefore, it is imperative to identify a valid, efficient, and
economical screening instrument that is appropriate for culturally and linguistically diverse
preschool-aged children in El Paso. The purpose of the current study is to determine the
diagnostic accuracy of the BESOS (measured by sensitivity and specificity) in effectively and
efficiently identifying children (ages 3-6) at risk for LI in the El Paso region. To accomplish
this, the concurrent validity of the BESOS and gold standard measures (PLS-5, LSA and
ITALK) will be analyzed based on participant age.
Research Questions:
1. Is the BESOS an acceptable tool for identifying risk of LI in preschool children in the El
Paso region?
2. Is there a relationship between the BESOS diagnostic accuracy and age group?
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CHAPTER 2: METHODOLGY
2.1 Procedures
2.1.1 Recruitment. Participants were recruited from various sites in El Paso, Texas to
ensure the sample provided an accurate demographic representation of children from the region.
These sites included a bilingual preschool, daycares and a Speech- Language and Hearing Clinic
located at The University of Texas at El Paso. As part of recruitment, the school and daycare
facilities were provided with a letter of purpose, explaining what the study entailed and what
would be required (testing space, time, etc.). Furthermore, upon agreement of participation and
completion of testing, faculty and staff were provided an educational work-shop for allowing the
use of their facilities. The work-shop detailed typical language development, along with red-flags
that may signal risk for LI and resources that would benefit/guide the teachers and parents of
children who have LI or may be at risk. To encourage participation, the participants were given a
$40 grocery store gift card upon completion of data collection funded by the University of Texas
at El Paso Graduate School Dodson Award.
2.1.2 Consent. Additionally, informed consent from parents/guardians was required in
order to partake in this study which was approved by The University of Texas at El Paso
Institutional Review Board. Informed consent included understanding potential risks: fatigue and
pull-out during class-time. Benefits of participation included information regarding the child’s
language performance on the assessments. Furthermore, guardians were made aware that testing
was for research purposes only, thus results should be perceived with caution.
2.1.3 Participants. Consent for participation in this research study was received for 45
children: 23 boys and 22 girls between ages 3;2 and 6;10. However, only 42 participants: 22
boys and 20 girls (mean age in months: 56.02) completed the battery of tests. One participant
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dropped out of the study due to unavailability and two participants were excluded from the study
based on existing neurodevelopmental disorders reported by parents. Inclusion criteria required
participants to pass a hearing screening at 25dB for the frequencies 1000, 2000 and 4000Hz.
Additionally, participants had to be verbal and between the ages of 3 to 6 years with exposure to
English and Spanish. The 42 participants were placed into 2 groups based on age: 3-4 year olds
and 5-6 year olds (see table 2.1).
Table 2.1
Participant mean reported ages per group
Group
n
Mean age in months

Standard Deviation

3-4 year olds

28

50.03

5.7

5-6 year olds

14

68

6.9

2.1.4 Parent-Teacher Questionnaires. The Bilingual Output Input Survey (BIOS: Pena
et al., 2014) and the Inventory to Assess Language Knowledge (ITALK: Pena et al., 2014)
questionnaires were administered to the parents and teachers of the participants to determine
language proficiency and overall language dominance. The BIOS questioned parents about the
history of the child’s language exposure and use. Parents also provided information on when and
on what context each language is used, as well as an hour-by-hour description of the
language/languages heard and used by the child throughout the week. Teachers also provided
hour-by-hour description on languages used by the child in the school setting. The ITALK will
be further discussed below as it is a gold standard measure.
To determine language proficiency for each participant, parent-teacher reports were
gathered via language questionnaires: The Bilingual Output Input Survey (BIOS: Pena et al.,
2014) and the Inventory to Assess Language Knowledge (ITALK: Pena et al., 2014). Parents
reported home output levels from the BIOS and included 31 participants with higher proficiency
11

in English, 9 higher in Spanish,1 higher in French and 1 equally proficient in English and
Spanish. Teacher reported school output levels were gathered for 34 participants. These included
26 higher in English, 4 higher in Spanish and 4 were reported to be equally proficient in both
languages (see table 2.2). Scores on the ITALK for home included ratings of 30 participants
higher in English, 1 higher in Spanish and 2 were rated equally in both languages. Teachers rated
34 participants. These included 25 participants rated higher in English, 8 rated higher in Spanish
and 1 rated equally in both languages (see table 2.3 for parent and teacher proficiency ratings).
Table 2.2
Parent/teacher reported means of input and output on BIOS
Parent
BIOS
Input
Output
3-4 year olds
English
60.91%
73.63%
Spanish
39.08%
26.36%
5-6 year olds
English
Spanish

Teacher
Input

Output

63.16%

75.4%

36.84%

27.96%

62.28%

76.91%

77.77%

90.77%

37.71%

23.08%

22.2%

9.22%

Table 2.3
Parent/teacher reported language ratings on ITALK
Parent
ITALK
English
Spanish

English

Spanish

3-4 year olds

4.21
(.75)

3.25
(1.33)

3.97
(1.12)

3.06
(1.12)

5-6 year olds

4.35
(.63)

2.92
(1.42)

4.57
(.43)

2.62
(.97)

Teacher

2.1.5 Setting. Participants underwent testing at the site where they were recruited, these
include a preschool facility, a daycare facility, a Speech- Language and Hearing clinic located at
the University of Texas at El Paso and some participants required home visits. Generally, testing
12

areas were large rooms which were maintained at a low noise level- no more than 3 children
were tested in the same room. Trained student research assistants, Master’s level graduate
students and licensed speech-language pathologists administered the battery of language tests to
the participants.
2.2 Study Research Design
This study implemented a randomized block design- this was chosen in order to control
for possible threats to testing validity due to instrumentation presentation. This design was also
attempted to reduce the adverse effects of fatigue on participant results. Based on participant
language out-put levels as determined by the ITALK and BIOS, participants were randomly
assigned to 1 of 6 testing sequences (see table 2.4).
Table 2.4
Number of participants in testing sequences
Monolingual
Sequences

Bilingual Sequences
I

II

III

IV

I

II

BESOS
(S)
LSA (S)
BESOS
(E)
LSA (E)
PLS-5
(Dual)

BESOS
(E)
LSA (E)
BESOS
(S)
LSA (S)
PLS-5
(Dual)

PLS-5
(Dual)
BESOS
(S)
LSA (S)
BESOS
(E)
LSA (E)

PLS-5
(Dual)
BESOS
(E)
LSA (E)
BESOS
(S)
LSA (S)

BESOS
LSA
PLS-5

PLS-5
BESOS
LSA

3-4
year olds

4

7

5

4

4

4

5-6
year olds

2

2

2

2

4

2

Testing
Sequence
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2.3 Language Screening Instrument: BESOS
The BESOS consists of two subtests; semantics and morphosyntax, in both English and
Spanish (subtests are not direct translations of one another). The BESOS semantics subtest
measures vocabulary knowledge in expressive and receptive items, (i.e. ―Tell me all the farm
animals you can think of.‖; ―Show me the striped pants.‖) the scoring system is conceptual. The
morphosyntax section is comprised of sentence repetition and cloze items that target grammatical
forms known to be difficult for children with LI. The order of subtest administration was decided
previously by randomization of assessments. The BESOS has two age groups: 4 and 5 year-olds.
Thus, depending on age, children were given the appropriate test. This study also included 3
year-olds, these children were administered the 4 year-old portion of the BESOS.
All test items were presented via iPAD in the form of pictures. Participant responses were scored
using a binary system; 1- correct, 0- incorrect. However, ―NR‖- no response and ―OL‖- other
language were also available to account for language differences (Peña et al., in preparation).
The total number of correct items resulted in raw scores for each subtest; these were converted to
z-scores. The z-score was computed by subtracting the age group mean from the raw-score of
each subtest, then dividing it by the standard deviation (SD) for the appropriate age group (i.e.
when converting a participants score who is 4;3 , the mean and SD was taken from the 4;0 age
group) (Peña et al., in preparation). A ―Best Language Score‖ was determined after computing
which language the participant scored highest in (Peña et al., in preparation). For research
purposes, a z-score of -1 in one and/or two subtests in the child’s ―best language‖ constituted a
―fail‖/ ―at risk‖; this is in accordance with procedures used in a previous study by Lugo-Neris et
al. (2015).
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2.4 Gold Standard Measures
2.4.1 PLS-5. The Preschool Language Scale—Fifth Edition (Zimmerman, Steiner, &
Pond, 2011) is a comprehensive language assessment that interactively assesses attention,
symbolic- play, social interaction, semantics, language structures, and emergent literacy skills
(Zimmerman, Steiner, & Pond, 2011). This test includes two subtests: Auditory Comprehension
and Expressive Communication. It can be administered as a monolingual English test, or a dual
English and Spanish language assessment. Like the BESOS, the dual language test uses
conceptual scoring; thus correct responses in either language are scored as correct. This method
allows for the child’s shared knowledge across both languages to be accurately measured. For
this study, participants were randomly assigned a version of the PLS-5 based on language
dominance as reported by parent-teacher questionnaires.
The PLS-5 includes an easel with images and various manipulatives to elicit and assess
language skills. The dual language administration is first given in Spanish; all incorrect items are
then given in English. Thus, the Dual assessment has two ceilings; the highest ceiling is used for
scoring. Raw scores were converted to standard scores. A ―Total Language Score‖ considered
both subtest standard scores. A Total Language Score of 1 standard deviation below the mean
was used as a cut off (Zimmerman, Steiner, & Pond, 2011).
2.4.2 Language Sample Analysis. The language sample was elicited by engaging the
participants in a picture description task; this followed the outlined procedure from a previous
study by Eisenberg and Guo (2015). The order of pictures was randomized by letting the child
select which picture they wanted to talk about. Four prompts were given for each picture which
obligated the children to produce declarative sentences with a subject and predicate (Eisenberg &
Guo, 2015). Three of the four prompts were the same for all pictures; one prompt was a story
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starter that was specific to each picture. The child was told to finish the story that the tester had
begun (i.e. ―The family was having a picnic, and then…‖). If the participants did not respond to
the initial prompt, a secondary prompt was given; this included pointing to specific areas on the
picture and instructing the child to talk about it. For those who were in a bilingual sequence, the
language sample was collected in English and Spanish following the order provided by block
design. A ―discontinue protocol‖ was implemented for participants who did not respond in the
target language, or at all when given the initial and secondary prompts. The protocol is as
follows: if the participant does not respond to the four primary and four secondary prompts in the
target language, or provides no response at all, the sample elicitation was stopped. A total of 35
English language samples were completed and 7 samples were discontinued. A total of 15
participants completed the Spanish language sample: 19 samples were discontinued and 8
participants did not complete the Spanish elicitation as they were given a monolingual testing
sequence. Reasons for discontinuing the Spanish and English language samples are as follows:
participant not speaking in target language, participant not responding to prompts provided
and/or child was unintelligible. Following the procedures used by Eisenberg and Guo (2015), a
cut-off score of 58.38% grammatical utterances was used as ―pass‖ or ―fail‖ criteria for the
assessment. The language sample was audio-recorded for coding and analysis purposes.
Bilingual trained student research assistants completed a training protocol to transcribe
samples following the conventions of Systematic Analysis of Language Transcripts (SALT;
Miller & Iglesias, 2010). Complete and intelligible utterances were included in the analysis.
Utterances that were incomplete, unintelligible, abandoned, interrupted or repetitions of prompts
provided by examiner were not coded in this analysis. Remaining utterances were coded as
grammatical or ungrammatical. To insure reliability of transcription, all transcripts were
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reviewed by a bilingual SLP. Reliability for coding of grammatical utterances was attained for
English and Spanish language samples: 28.5% of English samples coded for reliability with
95.3% accuracy, 40% of Spanish transcripts coded for reliability with 91.3% accuracy
To determine percent of grammatical utterances (PGU) the number of grammatical
utterances was divided by total grammatical and ungrammatical utterances. The analysis of the
language samples followed procedures from Eisenberg and Guo (2015). PGU was calculated for
each sample using SALT Software, a PGU score of 58.32% was used as a cut off score for
pass/fail decision making.
2.4.3 ITALK. The ITALK was completed by the examiner during a parent and teacher
interview. Parents and teachers were asked to rate each participant’s language use based on their
perception of five areas of speech (vocabulary, grammar, sentence production, comprehension,
and phonology) in English and Spanish for bilingual children and only in English for
monolingual participants. The questionnaire provided a comprehensive assessment of language
use by examining proficiencies in the school and home as rated by teachers and parent/guardians.
The participant’s highest language score was used to determine if language was of concern by
parents and/or teachers; if a child’s highest score was below 4.18, further examination was
deemed to be warranted as stated by the testing protocol (Pena et al., 2014).
2.5 Procedures
2.5.1 Hearing screening. Prior to the administration of language measures, each
participant underwent a bilateral pure tone hearing screening conducted at 25dB for the
frequencies 1000, 2000 and 4000 Hz as outlined by the American Speech-Language- Hearing
Association (ASHA) screening standards. The participants were provided with instructions to
raise their hand whenever a tone was heard; comprehension of these instructions was verbally
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confirmed. However, if the child demonstrated not to comprehend instructions, conditioned playaudiometry was implemented by the trained student researcher. The procedures for conditioned
play audiometry allow the clinician to model the desired behavior in order to condition the child
to the task.
2.5.2 Administration of Language Measures. Participants were individually tested
following a testing sequence that was predetermined by a random block design. The random
block design was used to promote efficacy by eliminating the effects of one test on the outcome
of a separate test while attempting to reduce the adverse effects of fatigue on participant results.
Each child completed the BESOS, PLS-5, and a language sample. If the participant was
following a bilingual sequence, the 3 tests were administered in English and Spanish in a
randomized order. The tests were administered by trained student researchers and were
supervised by SLP graduate school professors to promote reliability of test administration.
2.5.3 Length of Test Administration. Participant testing completion varied from 1-4
sessions; the average number of sessions was 3. Due to place of recruitment (i.e. daycares,
schools, university clinic), the participants attendance was not reliable and typically required
testing to take place over a number of weeks; testing ranged from 1 day to 5 weeks (average 2.5
weeks). If the participant became fatigued and was no longer performing at their best, the
sessions would be concluded and rescheduled.
2.6 Diagnostic Accuracy
Scores for the BESOS and the gold standard measures were examined using descriptive
statistics (means and standard deviations). For the purposes of this study, diagnostic accuracy
was measured by sensitivity and specificity. Thordardottir et al. (2011) defined sensitivity as a
measure of the ability of the test to correctly identify a disorder in those who truly have it,
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specificity is then the ability to accurately reject the presence of a disorder in children who have
typical language skills. For this study, sensitivity refers to the BESOS ability to accurately
identify risk of LI in children who truly have LI, whereas specificity speaks to the BESOS ability
to conclude a child is not at risk, when they are typically developing.
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CHAPTER 3: RESULTS
For the purposes of this study, the results of the PLS-5, LSA and ITALK were considered
for the identification of language impairment. Specifically, the gold standard pass/fail criterion
was 2 out of 3 measures: thus, if a child passed two or more gold standards measures they were
identified as typically developing. The gold standard results were utilized to determine the
specificity and sensitivity of the BESOS. If a participant failed the BESOS and failed the gold
standard, they were considered to be a true positive, however if they failed the BESOS and
passed the gold standard they were considered to be a false positive: subsequently decreasing the
measures diagnostic accuracy. This section will review the results of the language screening
instrument in question, the gold standard measures, and diagnostic accuracy of the BESOS.
Participant results will be reviewed as a whole and per group to determine whether the BESOS
would better serve a particular age group.
3.1 BESOS Results
As stated previously, only “Best Language” scores were considered for the pass/fail
criterion (Lugo-Neris et al., 2015). For the 43 participants who completed testing, best language
scores were as follows: 4 received higher scores across both subtests (semantics and
morphosyntax) in Spanish, 23 received higher scores across both subtests in English, and 7
demonstrated higher scores in one language for semantics and a different language for
morphosyntax, and 8 only received testing in English due to being in a monolingual sequence.
Overall, participants demonstrated stronger performance in English compared to Spanish. In the
semantics subtest, 81% of the participants scored higher in English than Spanish. In the
morphosyntax subtest, 83% of participants scored higher in English than Spanish.
A z-score of -1 in the participant’s “best language” was used as the cut-off score. A
participant must have scored below this cut-off in at least one out of two domains as outlined by
the test protocol to “fail” the screening (Peña, et al., in preparation). Any participant who scored
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below -1 z-score in both subtests “failed” the screening. In the 3-4 year old age group, a total of
12 participants scored below the cut off in at least one subtest in their best language, in the 5-6
year old group only 1 scored below the pass/fail criterion in the best language (participant failed
both subtests). Table 3.1 reports means and standard deviations of BESOS scores, specified by
group and subtest.
Table 3.1
BESOS average scores and standard deviations
Semantics
BESOS
English
Spanish

Morphosyntax
English
Spanish

3-4 year olds

-.67
(1.09)

-1.57
(1.15)

-.34
(1.64)

-1.96
(.72)

5-6 year olds

.34
(.96)

-1.46
(1.68)

.69
(.94)

-1
(1.82)

3.2 Gold Standard Results
3.2.1 PLS-5. Total language scores were considered for pass/fail criteria. Within the 3-4
year old age group, 2 participants scored 1SD below the mean: these participants completed
different versions of the PLS-5 (one was the Dual version, the other was the English version).
Participants within the 5-6 year old age group all scored above the cut off score. Auditory
Comprehension, Expressive Communication and Total Language standard scores are depicted in
Table 3.2.
Table 3.2
PLS-5 standard score means and standard deviations
English
PLS-5
AC
EC
TSE
3-4 year olds

96.9
(11.6)

93.71
(17.3)

94.6
(14.8)
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AC

Dual
EC

TSD

115.6
(12.8)

108.3
(16.1)

111.5
(12.9)

5-6 year olds

102
(11.8)

105
(8.2)

104
(10.3)

104.2
(13.4)

108
(14.43)

106.7
(14.5)

Note: TSE= Total language score English, TSD= Total language score dual, AC= Auditory
Comprehension, EC= Expressive Communication
3.2.2 LSA. Percent of grammatical utterances was calculated for each sample, a PGU
score of 58.32% (Eisenberg & Guo, 2015) was used as pass/fail criterion; however, the highest
PGU score was considered for individuals who completed language samples in English and
Spanish. In the 3-4 year old age group, 13 participants had a PGU score below 58.32%; 9 of
these were in English and 4 in Spanish. Within the 5-6 year old group, 3 participants failed; 2
were in English and the remaining participant scored below the PGU cut off in English and
Spanish. See Table 3.3 for mean PGU score per group.
Table 3.3
PGU means and standard deviations
PGU
Group
English

Spanish

3-4 year olds

59%
(.12)

49%
(.23)

5-6 year olds

71%
(.19)

63%
(.17)

3.2.3 ITALK. Mean parent and teacher English proficiency ratings were higher than
Spanish ratings for both age groups. Additionally, home English and Spanish language ratings
were slightly higher than those reported by teachers in the 3-4 year old group. However, English
was rated marginally higher by teachers than by parents in the 5-6 year old age group. Parent
ratings were gathered for all participants, however teacher ratings were not gathered for 8
participants; 3 in the 3-4 year old group and 5 in the 5-6 year old group.
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Participants ―failed‖ this section of the screener if their higher language score was below
4.18. Eight participants in the 3-4 year old age group were rated below this cut off in the home
and/or school questionnaire (1 home, 5 school, 2 home and school). In the 5-6 year old age
group, 1 child was rated below the cut off in the school questionnaire and 2 children were rated
below 4.18 by parents (teacher ratings were not gathered for these two participants). (Refer back
to table 2.3 for average English and Spanish proficiency ratings as reported by teachers and
parents).
3.3 Diagnostic Accuracy
For the purposes of this study, diagnostic accuracy of the BESOS was determined by
comparing BESOS scores to those of the gold standard measures (PLS-5, ITALK and LSA). To
pass the gold standard, a participant had to score above the cuff off in at least 2 out of 3 measures
(i.e. passing the ITALK and LSA would equate to passing the gold standard). Overall, the
BESOS had sensitivity of 85.7% and specificity of 80%. Of the 42 participants who completed
the battery of testing, 13 participants failed the BESOS screener. From these 13 participants, 6
were indicated to be true positives and 7 were false positives. Results also revealed that one
participant passed the BESOS and failed the gold standard: indicative of one false negative.
3.3.1 Diagnostic Accuracy by Age Group. For the 3-4 year old age group, results
demonstrated the BESOS to have a sensitivity of 85.71% and specificity of 71.43%. Within this
age group, 12 out of 28 participants failed the BESOS; however, only 6 participants were
deemed to have LI based on gold standard results. Thus, 6 participants in this group were false
positives. Furthermore, one child in this group was identified as a false negative.
The BESOS demonstrated specificity of 92.86% within the 5-6 year old group. Out of the
14 participants in this group, one child failed the BESOS and passed the gold standard: this
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equates to a false positive. All other participants within this group passed the BESOS and gold
standard measures; sensitivity could not be calculated because no children were identified as
having LI.
Table 3.4
Diagnostic Accuracy of the BESOS
Sensitivity

Specificity

n

n

Overall

85.7%

80%

n=42

6/7

28/35

3-4 year olds

85.71%

71.43%

n=28

6/7

15/21

5-6 year olds

-

92.86%

n=14

0/0

13/14

Note: Sensitivity could not be determined for 5-6 year old group
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CHAPTER 4: DISCUSSION
SLPs are faced with the unique challenge of discriminating between children who are
experiencing LI from children whose perceived language difficulties stem from a language
difference (Roseberry-McKibbin, Brice & O’Hanlon, 2005). Children who are learning English
may present with linguistic influences from their first language and these differences may be
expressed within sentences structure, speech sound production and vocabulary (RoseberryMcKibbin, & Brice, 2005). Due to linguistic variations, children may be over-identified or
under-identified with LI (Paradis, Schneider & Duncan, 2013). As our society becomes
increasingly multilingual, it is important that clinicians be equipped with tools that are
specifically developed with bilingual considerations (Curtis, Summers, Smith & Stubbemann,
2016; Gutierrez-Clellen & Simon-Cereijido, 2009). The focus of this study was to assess the
diagnostic accuracy of the BESOS within a border community: El Paso, Texas.
4.1 Diagnostic Accuracy
4.1.1 Overall Diagnostic Accuracy. Following the recommended hierarchy outlined for
sensitivity and specificity (90=Good, 80-89=Fair/acceptable, <80 =unacceptable) by Plante and
Vance (1994), the BESOS overall specificity (80%) and sensitivity (85.7%) were
“fair/acceptable”. It’s important to note that these levels of accuracy are deemed acceptable for
screening instruments as their purpose is to identify risk of impairment and not diagnosis of a
disorder (Lugo-Neris et al., 2015). Additionally, the overall specificity of the BESOS in the El
Paso region was higher than the reported predictive specificity by Lugo-Neris et al. (2015)
within a norming sample (71.4%). Furthermore, a previous preliminary study exploring the
validity of the BESOS in the El Paso region resulted in overall sensitivity of 100% and
specificity of 81% (Stubbemann, Summers & Smith, 2017). Though the overall sensitivity of the
BESOS was found to be significantly lower in this study compared to the preliminary study, it is
important to note that the reported perfect sensitivity (100%) could have been attributed to the
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small sample size (Stubbemann, Summers & Smith, 2017). Moreover, specificity results within
the current study and the preliminary study were very similar; suggesting that the BESOS holds
acceptable diagnostic accuracy within the El Paso community.
4.1.2 Diagnostic Accuracy and Age Group. Within the 3-4 year old group, the BESOS
demonstrated ―fair‖ sensitivity (85.7%), while specificity (71.4%) fell within the ―unacceptable‖
range according to the hierarchy by Plante and Vance (1994). However, Pena and Bedore (2011)
suggest that the number of false positives is generally high in screening instruments: due to the
focus of screening measures, accepted level of specificity may be as low as 70%- 80% (LugoNeris et al., 2015). Therefore, specificity was acceptable within this age group. Additionally, the
BESOS norming sample largely consists of children ages 4-6, though some 3-year olds were also
included. This is important to consider, as the 3-4 year old age group’s mean age was 4;2.
Participant age may have contributed to the large amount of typically developing children who
were over-identified as being at risk for language impairment.
The BESOS revealed ―good‖ specificity (92.7%) within the 5-6 year old group, however
because there were no participants with LI in this age group (as reported by gold standard
results), sensitivity could not be determined. It is noteworthy to mention that the one false
positive within the 5-6 age group received a PGU score of 42% (below cut off score), a standard
score of 86 on the PLS-5 and received parent ITALK rating of 4.2; this participant scored just
above the cut off on two of the gold standard measures. Moreover, the specificity within this age
group was significantly higher compared to the 3-4 year old group; this suggests that the BESOS
may reject the presence of a disorder with increased accuracy within 5-6 year olds. This may
equate to a decrease in mistaken referrals within the 5-6 year old population when screened with
the BESOS.
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Overall, the BESOS better served the children within the 5-6 year old group as specificity
was significantly higher. Also, as the BESOS norming sample is largely comprised of 4-6 year
olds, the tasks may have been too linguistically complex for the younger age group. The
complexity of these tasks may have contributed to the large number of false positives within the
3-4 year old age group.
4.2 Limitations
A significant limitation to this study was the absence of participants with LI within the 56 year old age group, which subsequently lead to the inability to determine the sensitivity of the
BESOS for 5-6 year olds. Sensitivity of the BESOS for this age group was also inconclusive in
the previous preliminary study (Stubbemann, Summers & Smith, 2017), however the authors
suggested that the BESOS held better promise for use among older children due to high
specificity (100%) within 4-5 year olds, and overall (pre-school, pre-kinder and kinder groups)
high sensitivity (100%) (Stubbemann, Summers & Smith, 2017). Though this present study
further supports that the BESOS holds better specificity for the older age group (5-6 year olds),
the ability of the BESOS to correctly identify “risk” cannot be confirmed.
In addition, this study reported on findings based on a sample size of 42 participants from
unknown socioeconomic backgrounds, as socioeconomic status (SES) was not explored. The
authors strategically selected areas of El Paso that are generally known to be of varied SES;
however it cannot be assumed that this tactic was successful. SES data could have informed
participant outcomes and language exposure/proficiency. One of the selected testing facilities
had a dual language program in place; these participants were exposed to English half of the
school day and Spanish the other half of the day. It could be suggested that participants from this
site had language experiences that were different to that of participants who did not attend a dual
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language school. Also, a monetary incentive was offered to individuals who completed this
study; this may have motivated individuals from lower SES backgrounds to participate. Due to
this sample size and absence of SES data, the study findings should be cautiously applied to the
El Paso population.
4.3 Further Considerations
4.3.1 PLS-5. The linguistic sensitivity of the PLS-5, for the El Paso community, became
of interest throughout this study. Of the 42 participants tested, only 2 failed the PLS-5; these
participants scored -1SD on this measure. Interestingly, though the PLS-5 only identified LI in
two participants, the combination of LSA and ITALK scores indicated the presence of LI in
additional participants. Moreover, while only two children appeared to struggle with the PLS-5,
other participants were observed to present with language difficulties (in spontaneous speech)
which were apparent to experienced SLPs.
4.3.2 LSA. The focus of the LSA was percent grammatical utterances; however
elicitation of these samples was challenging with certain participants. This study elicited a short
language sample due to feasibility and effectiveness (Eisenberg et al., 2015), however some
participants were perceived to struggle when producing spontaneous productions; this may have
been due to apparent shyness. Perhaps a different measure of grammaticality, such as narrativeretell, would have benefited these children; subsequently, improving PGU scores.
4.3.3 ITALK. Another consideration regarding the gold standard was that 8 participants
only received ITALK language proficiency ratings from their parents. Bedore et al. (2010),
emphasize the need to recognize a bilingual’s language use in both languages across contexts.
Therefore, clinical decision-making should consider parent and teacher input. However, because
teacher report was not gathered for the 8 participants, parent report was their sole measure of
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language proficiency; thus used for pass/fail criteria for the gold standard measure: ITALK.
Bedore et al. (2010) support the validity of parent/ teacher reports for clinical use, as they found
that both parties seem to agree of language status. However, they also determined that parents
and teachers reported on different aspects of language- specifically, parents were found to attend
to broader language skills. Thus, having teacher ratings would have provided a more
comprehensive understanding of the participants language use; this may have changed the
outcome of the number or participants who failed the ITALK measure.
4.4 Conclusion
The findings of this study have added to research in the area of culturally and
linguistically appropriate screening instruments. Moreover, findings support the use of the
BESOS within the El Paso community, as it presented with overall “fair” diagnostic accuracy
(specificity and sensitivity: 80% and 85.7%); this tool may decrease the amount of linguistically
diverse children who are over-identified (as being at risk of LI and referred for comprehensive
language evaluation) and under-identified (as not being at risk when language support is needed).
Thus, this tool may support early intervention for children who may otherwise be underidentified if screened with non-standardized methods (i.e. observations and checklists).
The BESOS also demonstrated to best serve children within the older age group (5-6 year
olds); as specificity was significantly higher in this group. This finding was similar to that found
in a preliminary study by Stubbmann et al., (2017). However, the BESOS ability to identify risk
of LI within 5-6 year olds could not be determined as there were no children with LI in this age
group. On the other hand, within the 3-4 year old age group the BESOS demonstrated acceptable
levels of sensitivity (85.71%) and specificity (71.43%) (lower specificity in this group may be
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attributed to the large number of 3 year-olds). Overall, the BESOS is a time-efficient and valid
measure for pre-school aged children within the border community of El Paso, Texas.
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